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PURPOSE: A metal thin film of semiconductor 
devices and a formation method thereof are 
provided to improve a step coverage and a surface 
roughness by using a barrier metal film having a 
good via filling property. 

CONSTITUTION: A contact hole is formed by forming 
an interlayer dielectric on a semiconductor substrate 
(51) and selectively etching the interlayer dielectric. 
A barrier metal film(52) made of Ti/TiN is then 
formed on the resultant structure. A PVD(Physical 
Vapor Deposition) seed thin film(53) is formed on the barrier metal film(52). A CVD(Chemical Vapor 
Deposition) thin film(54) is formed on the PVD seed thin film(53). A PVD reflow thin film(55) is then formed 
on the CVD thin film(54). At this time, same material is used as the PVD seed film(53), the CVD film(54) 
and the PVD reflow film(55). 
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eiExii ^ tw£! m& gfS 



01 S30II CHff £JAI3 3I- OlSft 2[ 3g IMS 015? ?|- S1CH i|8IS JII632&2I ^?§0il 2I8KM 01 S 8X1 

mszu 2)201 &3-iu agoi ia& s^oiib xu*3i§jwxi °i3ah [s^gAiis^*! ^xi xhi 

25S°I2AH^] EEi=/§J 23 AH [ mm S A| gj ^f*i ^Xl 3HI5sAH^]S 111^8101 ^AI3I t)HfL|CU£> h 3l 
XHia^lS CHI □SFOj OHSI 1S 3?IS 2§f ^Sl' 4= £l°ffl, 01 £!S0|| CHShOI ^£E°I 3I33S 
^oJSXIfe 6FXI a^UD.) 



01 O^HOII X|^3 §1 S ¥ 2 ?l CHI 3IXH3 iSg 3 «3201l 01 g^gOl ^6H= JI^OKKI 

AH M^SI XI^S 3f£J X\J\ 0RH0II X|^§h 30H £j 8K)1 §0|6MI iSt 4= 2JI= 30I3S i|o|g 

ni29^xii2Sf2i ^§oii s\t\o\ mmm g>s 4= sj=up. 



1. s?s »nss e.i ahi ^ s«s ?uim^ i@i s^rn^ 3311, §ss s^Qfs ggshfe 

3511. ^ MP3S ggohfe 3311 , 90 ~ 400°C°I SEE0UH CVD AiafS S£!8hfe 3311, 

-20 ~ 400°C£| SE0IIAH PV0 H JS22 3^0*8 g&Shte 93119 S&Sfb 3^5 tiHtt gjeoi 
XI3, §[^g3H^6iSMAHI02-0009013s(2002.2. 1g3H)0ilb 3EEX1I 3I3&0II S3 13^18 Si- 
ll S3 SSaJS ^8101 E^«8 §£8hi= 3311. S^SS S»S*fe S3 §3^4* 
(Ml tHIEICH si^Sl SSSIfe 3311, tfllPOl S^S^CHI MIEE s^s|§ gg8H2 150~300EE°I SEE Oil 
AH CVD B|SfS S^ohfe 3311, CVD s}a,^0|| 350-400EE2I SEE0IIAH PV0 £l«£¥ ^8 SSslOI 
OH a El 2 S3 §3 ^011 AH gBff a|Qfg ggShfc 33IIB OI^CHXI^ 31 
^S2S 8H= 3 EE XII ±1.121 gjgoi 3IXHB01 §7 St SUSS 3S0II0II 
£18101 SOI Sh 311 igfi 4 &fe 3°£ 33§UP. 

2. S^S X1l2».fll3SS £IA||^ g«S 5^8 EEi= ^gi^oi 301X13. 3S0II°I S^OIIEE SSj 
■ 3 3^012. 2JAI BIAII^S S^OISffe §011 AH SAh3 2JgjLia. 

3. §¥tf HI4S.fll5SS 3^s|0l Ti E£i= Ti\TiN2| ^S S 301X13. 3§0)I0IIAHEE 
§^g^S|og blldlCH i^fi Ti EEi= TiN ££fe Ti/TiNS A^SIOI g^SICH! 3|XH£|01 
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j gSIAllfOI SiHAIS « 042-481-5722 S g°13IAI^I HUM-IP. 
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221 OISAI ^g-g 0K3IEI £M36-1 




(74) CHEI3 


A1g#lA|Dh5^Sa§174-1ia?omE4S4ios: 

o o — i * n o l_I 










(54) e^a 


g| 32J otJ 





PVD &\ E *J°I,CVD PVD EIM^° ^sj-g itJ^KQ, PV0 MJE "t^CVD PVD 
EIMS^ ^101 E^ !§iy ii'oj jig |go^ *i-q 



fcH-Df- 
□ —I —1—1 

E laLHXI E le^ £EH 71*21 S^SI =E131 01 = ^ UH^^i S§ BSE 
E 2aLHXI E 2d= §EH :?|«2| Al EieS^S 01 St* HH^^J £3 B3E 
E 3aLH Al E 3d^ £EU 710^ Al Cold-Hot gsTM 01 g^j UH££J £2 S3E 
E 4al_HXI E 4d= ^ 7I#2J CVD/PVD Alg 0|g*f ^ HH2^ E^E 
E 5= g §"g CHI [El-e 3^ ^ h 2| ^ E^E 

E 6aLH X\ E 6d^ B ^ h SCHI EU-E E^E 

E 7a2h E 7b= MEICH S^WI M CVD/PVD A I H^2| e*A« S 53 Ti^lM UEKS Zi^E 

E 8aLH XI E 8d^ MEICH S^Qi! [Q-^ CVD/FVD Al eja*2| S3 SMSXIM UEftf AFM 0|D|A| 

E 9a2l- E 9b= WIEICH S^Qil D*^ CVD/PVD A I XRD HHS g rocking 9\^_ 

E lOaLHXI E 10d= tflEICH S^tHI COM CVD/PVD Al £S^J H|0h ^§(Via filling) UE^ 3 EH 

51.61. "i-Exil 52.62. WIEICH 

53.63. PVD JAJE 54.64. CVD 

55.65. PVD Eie^^ ^ 
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S l f 2H &EXII ±*HHI St!- 2tHsL, ss| ±g 34 bH £1 XI §J 23 71SI7IM SAIW 4 2JES£h 

i^2| 3! 3°| «g WgtHI Sit 301 Q. 

g^Sjog Hh £J || ^ W 2J UH£! S§2 Qg2J ^^hXI g,^0| AfSSO. 
am. l^n ♦ RIE(Reactive Ion Etching) Al S§2K 1«B, Al 1E13 SSOIQ. 

S±S! I§§ OISor= 2^<HI£ 3fg d|OKVia)DW 3£I2S £711 

gH(f il ling)Sfe 2101 7hs5hU, d|513 §§0| ^S§hO) XII 2 d|©OI £Q£ 301 ^XflOIQ. 

A^2UJ*Sil W§^^ X1I2 Ul§01 ° §01 2i - LK ^2^21 D| AH 

OloK g^si £31 *M1S|-01 §EH 7|#2| *W S Oil Olgi)- HH2 S«(HI 5SKJ1 £SSI3 

BQ. 

3*1, §^ E J MSI 3 a 01 git UH2 *S lit £3sl3 Lmi[ BO. 

E laLHAI E 1e= S2H 7I15J g^Eii lemt 0|gi* HH2£| 3§ 33E0ICr. 

E 1a(H|A1S|- BOI, e^Eai 715(1)^011 &2t i95f(2)i ^I^IOI 5 E -^S(3)g S 

0101, E 1MHIA12I- BOI. #71 =a)^-(3)M £t!Sr= 33011 if?. £|CH ^§(4)1 «gi*Cr. 

nan e icooAisy- boi, #7i wieich s^s(4)oi sss aajg^oi ^ oHgaE? cvd i§£5 
m±mv) §n s§§ atserai Man sss tit §^iss(5)§ sstci. 



OIUH, S±iS*(5)S E E -t!g(3)M DHSSH2 #ZM35, k (2)^30IIE SS&Q. 



1 



0101, E IdHIAia BOI, CMP(Chemical Mechanical Polishing) E^ Ollxl^ #71 §^S!s(5)M 

iEfflfttOI MaH§(5a)M SSOT. 

IlEUl E leOflAia BOI. #71 ia3g(5a)0l 330)1 ARC(Ant i-Ref lect ive Coat ing)«(6),B^ 

□IhS(7)M eSfSKJI HHdM *S*Ch 

□I2h B£ l^SJ! IBOi OlSfiJ- HH2 S« = eSS°i SHIM DISV 4= 2iH, 

£HI 2f#0||A1 3§=! S§ 7IMM 0ISSh7l UHSWI SEISHIh 

HaU S§ 3iM71 M($14.36/irf), S§ iS47h SfOh 4101 79«}Elc SX1I71 SiQh. 
Eth^SI S*T SSS 0|gS t 7l UHSWI 5a!#E| AI-01^71- ^0H'4=s SO|E(void)7|- 71-feg 

□an Al ElMS^l OI§*t HHd §§S Qg2h ^Ch. 

E 2aLH XI E 2d^ §2H 7ls°J Al ElsS^l 01 3^ UH32J S§ 33E0IQK 

fl. E 2a(HIA12h BOL &EHI 715(21)^011 S3^(22)s SSSffi 9Z> 13^(22)3 2*^2. 
*«z<*K>l = E -!!S(23)g SS^CK 

017IA1, 5 6 -!)#(23)S MeiZ! sljSJ OHg SIM S0I7I 9)8f0| #3 SA1£I ¥M0l ElgE 

2S ^?i(wine glass type)S 

0101, E 2bCHIA12F BOL 4^71 SO|*(23)2| d^3 5! ^31 &?i S39«22)2| 53011 BflSI 

CHS a ?JI If (wetting layer)(24)l «S*HIK 

E 3c0flAiaF BOI, PVO(Physical Vapour Deposition) Sg^S B^OIhS(25)1 aSt/Q. 
0||, s "?OIh#(25)s =e!jg (2 3 )0 | 2f 3 OH SJ El Eli SSEI^ 301 0H_|Eh PVD ig^ ¥g OH 

0101, E 3dMAm BOI, 550-C 01^2] SE21 S^EI Ig£g ^71 B^0Ih#(25)« EIMS^(ref low) 
AI3I = E -i!S(23)0| DHSJEIES g^j(-A|71 M£13 + 4«H£! =?Z?i 3^ HH3 = (25a)M iiSiJO. 

E*|, 13 * TJiag SUI71 BfiSfH. S§(H| 2|t|- d^^dine Rs)°l S«l7h 2iQ. 

3EIH HHd^l ^3 ShU3 Al Cold-Hot deposition S9f ^3SF3 LmH BQ. 

E 3aLHAI E 3dS S£H 7I#2) Al Cold-Hot §*Ti OlStt bH£!^ S§ 33E0ICh. 

| « , ^E ^3a01U^BO|^^E»^7|£t(31 )^KHI sit 13^(32)1 SSSUl §3^(32)3 3 E -*!SJ° 

0171 Al, ^^(33)° « S g g^oj wm ±mm ± Q]7 \ o| SHJ , seh^o, uy|7r5r3^l LH 

dlSQ 3711 gglCl. 

OICH, E 3b(HIA12r BOI, #71 = E -!!#(33)°1 d^3 SI ^31 ittffe §3^(32)£| 53011 mi El 
01s %1 ?JIH#(wetting layer)(34)l 

□Elll E 3cOUAia BOI. #71 miEIOlS a ?JI1!S(34)4MH ColdB?OlH#(35)M a-s*tQ. 
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0101, E 3d0il A) £h 301. 400 - 550'C°J SEOilAI Hot ^DlH#(35a)e SSSKH MEO+^UHdS ^2 
0121- ITS. Al Cold-Hot Olg*> HHi3 §2 S> v g = S§ ^S^l- *!CH §HIM IfiS 

nau dh§ ?hs^ sshisi sis. masj g§e usssKfl 2x1*^ sa^ ao. 
nag. a hhs^i ue t*s sgsj sm°j cvd/pvd ai hhs ast gs^s as 

E 4aLHXI E 4d= g£H 7I£2| CVO/PVD AIM 0|§*? 3* g§ 33E0IQ. 

= E -*!§- ^2 g§S Ar ±m\%! *W 3§2£ StSt!0. 

3EIH E 4b0ilA|21 If0|, #71 = E -!j§(43)HJ Hh^S 5! ^31 S*»Sh= 13°|(42)2J ggoil IS) 
Al WIEI0I* 3 *J|*Sg#(Hucleation layer)(44)e «*3t3D. 

J^MEIOISg Ti E^ TiN E£ Ti/TiNg IMP ES HCM§2| 0|£3K ionized) PVO CVD 

010), E 4cO)IAI2l- IfOI, #71 WIEICHS 5! *a^g#(44)0| 3301 CVD g§2g 1000AO|Sh2| = 
IMS CVD ^OlH#(45)sg 

0171 A), CVD gf^0lH#(45)s PVD 1T^0Ih#(46)2| El#^0)l Sll§#(wetting)°£ AlgEIH, 

^IfQISSjg^OJJg&^SS 5? 2E0)|A| Em(5kW 0|S1)g 1?DIhI S«t*KH 

□Zl jl^PVD^SrjOJjgf ^6)#|)l 3 *5H= 1Eiy I§3 St^I £0171 SKfKN ARC(Anti-Ref lective 

ARCS2:S= Ti/TiHOI Al-gl' 4* 24Q-. 

HEIH 0|2h PVD/CVD Al HH2 3§A|0)| WIEIO)§S ««*PI i^25S IMP Ti/MOCVD TiNOI 
Via filling sgOl ^4=SPI UH£0)| A«SD. 

mm, CVOSdh PVOM IfiSKH gfs CVD4S ?JIS«°g Ahg&hOI PVO ElMe^M Sfe E 4aLH A| E 4cWI 
UB3 PVD EIMS^B Mmtt= §^0)1 HISH Via filling s S oi ?4=W8?S!- OhUEl- CV03M Ah 

SSfe g^CHI Ul«l &*T ^E7h £2 alloying elements §7H>> 4= SiO) «OS 3! d£IS0| £S 

xgoi oimjutatr Jim™ J9M 

0121- gen 71321 mn as sss agai &s o, a . 

Via filling s^oi ^^SIOI U1IEICH Dfll'-S ?S AhS&fe IMP Ti/MOCVD TiNg S^IMS 
0h0inai0li3(Electromigration) 73*^21 g»?f ShTIPf 2!= S3 WSAH (texture)7|- §A| 

S^OI- IMP TiM Afg5fe g?SQ HH22J d SI SOI #AI Sf^ ?»|7h °iQ. 

b sras 0121 ^ gen ?i#ei b^exa hh<5 ss ^s^i s«m «ib*ct aas. 



0121- ITS ^B1! g-^S^I ?ltJ- S BTSOI CDg ^EjO ±Ah°J 7IE^0il §S2I = 

as^NHIAI gEftf ^Ssfe B 5t!«}01 OI^OIAI^ 2# igog *t D , 

OISK E3m S-HSKM S ITS Oil [f>g BJEM iA|-2J =^ g 3£1 &gO)l EJ-StOI ^ 

3751, S WSOI WE af^s BBjgl ^3°|(E301I EAISI.AI Sf§» EthJfS » 
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OPIAI, K1IBI0) 2^#(52)S Ti TiN Ti/TiNg A^SUL Ti^ IMP SSOfl S|«| «4«hi2 TINS 
MOCVD(Meta I -Organic Chemical Vapor Deposition) S§2§ «atfO. 

MS- WIEICH ^S(52)M IMP Ti £E= IMP Ti/TiN2| «3S r = *E ^rsSrQ. 

3EI2 PVD <W|E ^(53).CVD e|°|(54),PVD EIMS? ^(65)^ Al E^ CuS <gS£JD. 

0121 ITS S BfSOfl [CrM miEICH ^§(52)^ CVD Bf5f(54)AH3IOil PVD A*|E ^(53)m § 

SfSKM CVD ^5j(54)2| t545S S! DIM ^?£M *F6rAIB 4= 2!D. 

= , Al°| *n*5S 9! DIM ^ TflSh SSOM SHlSr7l ^IsKM CVD Al£| 51 S&CHI SEItr Al<111> 

SietS PVD *IEf£g *J2*^ §^ StSSfe 2010. 

UBIH £71 PVD EIMS? HraK55)«M Ti/TiNBJ ARC#M Q 3E 7rsSICr. 

0|2h ITS :?22| s ggoj [Q.s =^ aisfSJ S3 SSI ^SShS LrSaUfCr. 

E 6aLHXI EE 6d= £ W3H H}M €Sf ?l£r S§ BSEOICI-. 

3». E 6aOI|A|2h SOI, l§ ^MOfl =sj§M Stmfe #^ BSSK^S AH r 5|)0| SSS BfEfll 71 
5(61 )£tM BIIEIOI 3^§(62)M «3e>0. 

^S(62)§ 3011 §§M »MS r 7| ?|8M31 1EDH GlSfcr ME|y S 



IS 838d! 



HEI2 E 6bCHIA12l SOI, ISOSi S2317I £1*? SSM StS^Q. 
^, HI £101 S^S(62)£MI ^|E#25 PVD *|= ^(63)* ttfittQ. 

0I7IAI, PVD ANE ^5f(S3)S Al E£ CuM AlgoKB 300*cO|S r 2J 5k!TOI£r2| High 2000A 

0ISr°l =]J||S sstmh 

OlCfl, E 6cOIIAI2r SOI. 29I PVD /HE. ^(63)m\ 1000AOI512I ^MIS CVD e«2|(64)s ^g*Cr. 

Cfl7|A1, CVD H|2f(64)^ AIM Mmm S«*KH 2^*11 (precursor)^ DMAH(dimethyl aluminum 
hydr i de,(CH,)^ I H),OMEAA(di methyl ethyl amine alane,AlH»N(CHWCrH,))S2J °7I SttW S£~: 3 

1 S*!*r= StKblend) MUM AIS^CK 

Wff'fcO liR , i«ifilll 1 A ' 88,il s ^ 2£ » 150 - 300 ' c ' s * 

E£r, CVD B|9|-(64)M CuS 3^011^ Lewis-base stabilized Cu( I )beta-diketonate E 

& ni *%m= skills A>s^a. 

£tr 27fllS= Cu(hfac)(tmvs)CHI tmvs S Hhfac Dihydrate(HDH)M D|E| m?m StJMM AlgSW S*f 
100 ~ 300'c, S*T 2.^^ 1 ~ lOOTorrS 2*i!5h01 CVD ^(64)M §51 4 2iQ. 

0171 Al, CVD HtSK64)g AlS «S3£ 3?0II UflEICH =^6(62)» Ti £E£ TiN Ti/TiNM MStKJi 

Ti^ ionized PVD TiNS ionized PVD £E= CVD ^^^^ S=ftlCK 

HEIH CVD ej-^(64)M Cug g^CHI^ miEICH S^#(62)S Ta, TaN, Ta/TaN,TiN,Ti/TiM 

5KM ta«*fa. 



AlgShCH 

Ta,Ti= ionized PVD g-^^S TaN,TiN,WNx^ ionized PVD £E^ CVD gi|£g g=ft^Q. 

0101, £ 6dOIIAI21 SOI, ^71 CVO Htet(64)3M PVD EIM^° ^(65)M ^ &tiC} . 

AlttQh 

£E Dff SB«S= high Er?4(5kl» 01^), low E1?J(5kW OI§r)M mCH^ ArS§101 ^A|*m. 

HEIH PVD EIM5° e|5f(65)»S CuM AlgSh^ S^O)l£ ^7l2r QI&7I-XIS 300'c 01^ g£(HHfS| 
Sl?||^ 350 - 400*c)01IAi, 5k«l OlSISj Er«S S§M St«Sh7IU, 5kW|^2J ErSIS S§M St!*r 
II *^ § Al E| M ^Alt-Ch 

£ QS fe^!^S= high I1?4(5kW 01^), low u r ?J(5kw 0|5 r )M in CHS AI-SS10I ^AltHIh. 
□El 2 PVD EIM£^ ^(65)S SiHI ^ ^)«£| 50XM ^Xl S^Til S2*rQ. 

HEIJ2 47r£ ^71 PVD EI1S° ^(65)4rtHI W^\^ MEiy S§2| §SfSM »SSI7I flSHM 
Ti/TiN21 ARCSM □ 4 S!Q. 

0121- a CHI COE ^ SrtBS CVD ^21 gsfOI PVD WE ^i^W OI^CHXIES t[ 
01 ffllEICH g^SfeKHI 32 S*fSr= 3^MQ t545S S 01 All 751 tf^All 4 SlE^t: 301 0. 

CVD H -t?t ^SAIOII gqiaiS OMAH(dimethyl aluminum hydride, (CH.M I H),DMEAA(di methyl ethyl amine 
alane,AlH.N(CH.),(C-H s ))SOI A>Sa=CO OIM^ ±Y&°i2l S£ UISES 7I5?I(H1AI= §=TOI 712) a,'01 
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UX\ SH 3^2* &s £jE£ ?l5£ICHIAi^ g*T ^E7I- HHrM 2 E -!?2(selectivity)m 5M2 SO. 
ME, ?i5KMetal substrate) Oil AJE g COEI- CVD HfSJSI 3& S Dl 

ah sew* sd. 

HH^SJ ^SOilAI JrS bhB*]«t 3** HH2 QIAO <111> gtf£g W tf& ^o.y ^m- 

0|H^ CVD ejsrai <111> StfSg HH*fE|7ll Sfe I?ie°J 2§0| gRBhD. 

gja^jog pvo ^sqj-oj go M ^ <0 o2> gftfog hh^pei ji «f°|0l Al ^SCHIAI 7rS 

WEICH S^IAIII SJH, Ti<002>/TiN<111>^E ?4=SJ WEICH W3AjSi 

Q. 

HBWIE US ggg 01 = 012 PVD ^^HHI CVD *t°tm §«3rS 3^21- ITS ^4^ *8«g 3! HH* P 

•*l a B32| B*Sf«fi Al filling ^201 BUBICH IMP 

Ti/MOCVD TiN WEI DIM ArgSr= 3^(HIE A I S 01 Ail US gag PVD W|E ^5f£HHI § 

IMP Ti SI IMP Ti/MDCVD TiN WEICH Z^ZMM CHS!" CVD/PVD A I HW2| UlilSra QSjU- HQ. 

E 7a2h E 7b^ WEI 01 g^M CDS CVD/PVD Al ^°^J «W§ S! ig 7IS7IB UEKS HfflSOl 
H, E 8aLH Al E 8d^ UflBICH 3^011 CCfE CVD/PVD Al S3 EM^XIM UE r yj AFM 01 01 MOID. 

3 El 12 E 9a2h E 9b= WEIO) 3^ 0|| CCr^ CVD/PVD Al ^5^2) XRD OS II rocking 5HM0IH, E lOaLH 
Al E 10d= WEICH mm CVD/PVD Al S§2J HI Oh SiKVia fill ire) mgW UEHdH H£H£0ID. 

S!», E 7a2|- E 7MM S3, CVD/PVD Al ^Ar#Ih aS7IS:>l§ tflBfiS PVD Al A^El *Jg 

*rAI »2»in Ti W El Oi Oil mm Ti/TiN WEICH ^lOU A1 SWI-gE ^Jl 53 Tli^l^ a 2# ST 4> Si 
D. 

3E1D £ »90||A|» SOL PVD M|E ^g^fe 3^CHI = Ti, Ti/TiN WEICH £^2] S^CHIAf gj- 

AFg 9 £3 TlSI^rtfSS 36 ST 4 SJD. 

^ol, Ti/TiN WEICH2] S^CHIAf Si £3 ^^71^1- SflSM tf^fSg IT 4 SJEh 

E 7a2F E 7b(MIAf Ti^ IMP TiM DEh^j 2J0IH, Ti/TiN^ UP Ti/MOCVD TiMl UErtf 5101 QK HEII2 
seed^ PVD Al seed la^r#M DErtf 20ID. 

□EII2 E 8aLHA| E &l^ A I £3 AF^^ 0|0|A|M UE|-yj 51^^, PVD ^|E ^1 

Ahgm= £3 ^^01 DH2IEf?.]AI^ » 4= SiEh. 

^oL Ti//TiN WEI Oil AFg^FH B ^S^J PVD Al M|H## ^'Soh^ S^CHI £3 OHUBI^ISOI 
^AI^HAI^ ^1^4= 2!EK 

E IMP Ti WEICH2.' §^2J CVD/PVD Al £2 e=^AIM UErtf 31015, E 8b^ IMP 

Ti/MOCVD TiN WEI CHS! 3^ CVD/PVD Al «|°|HJ £3 e^^AIM DEKd! aOICK 

ZLEIH E 8c^ IMP Ti WEICH ^ PVD Al Arg^h^ S^^J ^Dle £3 LhEh^j 

20ICK 

□ EIII E 8d^ IMP Ti/MDCVD TiN fllEICH S PVD Al W^mm Ahgo^ S^^J ^DIs £3 ^ 

E E 9b^ ^MCHIAf XRD 101 UErtf 5!£S, Theta-2theta scanSh Al<111> rocking 

curve S<= t i/TiM^Eh Ti^h <1I1> £3 »SAH(texture)S DEKHCfl, PVD A I ^JESCHI A I 

ukq^ 53 ^ojAH^F #OrAI^ 2!M BT 4= SAD. 

HEIH E lOaLHAI E 10d^ Via ^if ^h^thOt Via filling UE^ ^^^^ Lll^hAI ^M^J Mj- 

g|g metallization S§2J Al MEiH SSCHI ^^KQ Via DErtf 3101 

D. 

T i Oil HISH Ti/TiN WEIOil AhSofe Via f i 1 1 ing ^01 ^^hH, PVD Al A*]E#e 5j§ofe 3 

°(HIAi Via filling ^^01 StOI 2S » 4^ SiEF. 

017IAi, E 10a^ WEI 01 Wl^ IMP TiM A^h^ S^OIH, E 10b^ IMP Ti/MOCVD TiNS Arg^fe S 

3EIH E 10c^ IMP Tip WEI 01^ ArgSKQ PVD Al MjE#M ^gul-^ S^OIH, E 10d^ IMP 
Ti/MOCVD TiNg WEICHS MBmH, PVD Al W|E#e ^g^fe S^^J Via filling m^M UDtf 3101 
D. 

0|fe»-2J mum S3, Ti/TiN substrateCHI CHoHAI^ Al filling m<gm LffiTII ^rAI S^SAI Al 

£3 ^ia^L <m>HH§fS§2) mgm %t£Mm 4= SiH, Ti substrateCHI CHuHAI^ Al «^2J £3 7i^« 

7L<11I> HHSfS , Al filling mgm % f #Am 4= Sl^# ^ 4 SAEF. 

0121- 1^ ^1 01 ME13 a ^HH2# ^^AlOil 5^§2J CH^ 7iErE HSFD. ^' 

2 it 4 SiM^ SSuFD-. 
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012} m= b &aoB urn 



3^6*01 AFgl? 4= S1CH Ij^MSDWIHaiOld 



Via f i 1 1 ire §201 ^4*J- WSEIOi 
Alii 4 



S^tT 1. »Exl) ?l5#0il S«Sy~ BUEJOi S^g; 

£>^l WEIGH S^S^Oti ^^£g ^23 = PVO M|E ^°I,CVD «t°|,PVO Ell£° 5*m 
H, #71 PVD ANE s^,CVO ^>PVD EIMS^ ^01 gg g§2! §9£g Sfe ^Efll ± 
§^ ttjef. 

2. 1 I ftM K0U1, PVO ^E ^,CVD ^,PVD EI^S^ ^01 Al E~ Cu2J 2# §3^ 
S?8 3. M 1 %W 2U)]A1, ^Exfl 3ISj» PVD ^E AK3IOfl~ 2^gW SZ* §S*K3| 

5eiSS S2f BflEIOi 3711; 

£CT siiEioi ^S£Khi pvd we. ^sm- Bfli; 
£\7| PVO ahe «t°^(H} CVO ewfi SSofe Bit: 

CVO ^£MHi PVO EIMS^ t!£5K)t ^^^01 OHH&IJQ §2t ^3^Qi]A1 

ssms tmw *m\o\ oi^oiai^ 31 ^e^ ^a^ gj-g. 

S^*f 5. XU 4 ttffl °10Ui CVD ^§ Al E^ Cul AfgmCS JOOOAOi^*] <=JJi}£ ggs^ 218 
S!~ BIExfl ±A}2J HJS* ^g. 

6. X1I 5 %m SiOiAi, CVD ajSJS Al^ m%m~ g^Oil WIEIOi S^Sg Ti E~ TiN E£ 
Ti/TiNl Al-eoW U^oKO, 0PIA1, 1\~ ionized PVD 1^2^, TiN™ icnized PVD E^ CVO 

7. Xil 5 t^Oil ^CHAi, CVD CuS S^Oii™ WIEICH Ta. TaN, 
Ta/TaN,TiNJi/Tita 01 hi §hU E^ WWxg Aj*gSH3l f^ofJl, Dl^lAi, Ta.Ti^ ionized PVO 
^^t^H, TaMTiN.yiNx^ ionized PVD E£ CVO 211 §92:^ oF^ ^Ex-ll 4:A^ ^ 
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